
The analysis of voltage recordings from the cortical surface 
of the brain of a cat, 8 channels of data will be digitized over 
5 seconds for 1,000 words per second. The analysis will consist 
of the computation of: 
(1) probability density and probability distribut:ione. 
(2) joint probability density and probability di.siribution. 
(3) cross correlations and autocorrelations. 
(4) cross spectral density functions. 
(5) Fourier transforms of data, 
(6) eigcnvalues for Schroedinger time dependent wave equation, 
(7) diagonal from 3 by 3 Hermitian coherency matrix. 
(8) the display of recorded data upon television set for 

photographing. 
The analysis is designed to focus upon differences in phase, 
amplitude and frequency betwee recordings under different 
conditions of stimulation, The differences are also to be 
translated into quantum mechanical form. 

The AC?IE system has also been used in this laboratory for 
analyzing comparisorLerof single units (neurons).. A number of 
statistical programs have been written utilizing subroutine; 
mode avail.able from ACXE for this analysis. 
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V \p p ro x i t? ? a !e Iy  3 0 0  w o rd s ) 

In  th i s  re s e a rc h  p ro j e c t w e  a re  i n v e s ti g a ti n g  fa c to rs  w h i c h  a ffe c t fre q u e n c i e s  
o f g e n e s  c o n tro l l i n g  v a r i o u s  h u m a n  h e r i ta b l e  c h a ra c te r i s ti c s . A  g ro u p  o f M a y a n  
In d i a n  i s o l a te s  a re  b e i n g  s tu d i e d  i n  th e  L a k e  A ti ti g n  re g i o n  i n  G u a te m a l a . A  h i g h  
i n fa n t m o rta l i ty  ra te , th e  a g e  d i s tri b u ti o n  o f th e s e  p o p u l a ti o n s  a n d  o f m o rta l i ty  
i n  th e s e  p o p u l a ti o n s , a n d  p re l i m i n a ry  s e ro -e p i d e m i o l o g i c  s tu d i e s  i n d i c a te  th e  h a rs h  
e n v i ro n m e n t o f th e s e  c o n w u n i ti e s . 

W e  a re  c o l l e c ti n g  fro m  a  n u m b e r o f th e s e  c o s m u n i ti e s  d e r;,o g ra p h i c  i n fo rm a ti o n  
c o n c e rn i n g  fe rti l i ty  a n d  m i g ra ti o n , g c n e a l o g i c  i n fo rm a ti o n , d a ta  o n  s i g n i fi c a n t 
c a u s e s  o f p re -re p ro d u c ti v e  m o rb i d i ty  a n d  m o rta l i ty  b y  m e a n s  o f p h y s i c a l  e x a m i n a - 
ti o n s  a n d  s e ro -e p i d e m i o l o g i c  i n d i c a to rs , a n d  i n fo rm a ti o n  a b o u t p o l y ra o rp h i s l l :s  o f 
b l o o d  b y  l a b o ra to ry  e x a m i n a ti o n  o f b l o o d  s p e c i m e n s . W e  a re  e m p h a s i z i n g  d a ta  
c o l l e c ti o n  fro m  i n d i v i d u a l s  i n  n u c l e a r fa m i l y  u n i ts  s o  th a t w e  m a y  u n d e rta k e  
s e g re g a ti o n  a n a l y s i s  o f p o l y m o rp h i s m s . S tu d i e s  o f d i s tri b u ti o n s  o f g e n e  fre q u e n - 
c i e s  a re  a l s o  b e i n g  u n d e rta k e n . D e m o g ra p h i c  d a ta  a n d  i n fo rm a ti o n  a b o u t m o rb i d i ty  
a n d  m o rta l i ty  w i l l  b e  u s e d  to  a n a l y z e  v a r i a ti o n  i n  g e n e  fre q u e n c y  d i s tri b u ti o n s  
a n d  to  a n a l y z e  d i s to rti o n  o f s e g re g a ti o n  fre q u e n c i e s . 

T h e  S ta n fo rd  U n i v e rs i ty  X e d i c a .1  S c h o o l  c o m p u te r s y s te m  ( A C N E )  i s  u s e d  to  
p ro c e s s  a n d  a n a l y z e  th e  l a rg e  a m o u n t o f d a ta  b e i n g  g e n e ra te d  fro m  th e s e  s tu d i e s . 
A  c o m p l e te  c e n s u s  i s  p e rfo rm e d  fo r  e c ? c h  c o n w u n i ty  fo r  i d e n ti fy i n g  i n h a b i t-a n ts  
p a rti c i p a ti n g  i n  th e  s tu d y , fo r  d e m o g ra p h i c  d a ta  fo r  o u r a n a l y s i s , a n d  fo r  
e s ta b l i s h i n g  n u c l e a r fa m i l i e s  a n d  re l a ti o n s h i p s  o f v a r i o u s  i n d i v i d u a l s  i n  th e  
c o m m u n i ty . T !1 e s c  d a ta  a re  p ro c e s s e d  b y  c o m p u te r a t S ta n fo rd . C o m p u te r a n a l y s i s  
o f th e  g e n e ti c  d a ta  i s  a l s o  b e i n g  u n d e rta k e n . 

A t p re s e n t th e  In d i a n  c o m m u n i ty , S a n  A n to n i o  P a l o p 6 , c o n s i s i i n g  r j f 
C a k c h i q u .e l  s p e a k e rs , i s  b e i n g  s tu d i e d . 
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ATCase co::t~.i.ns tvo types of programs and data fil.es. One type is used in con- 
junction vith an amino acid analyzer, to process datz. gotten from the analyzer. 
The second type is used in conjunction kth ul.travislet spectral studies of the 
E;coli enzyme we- aspertate transcsrbamylase (ATCase). 

Firs& type: An an?ino ac2.d analyzer is used in our research group for a vide 
varl.ety of studies in protein chxnistry. These inclu3e structx~*e - function 
StUdiC?S On (bOrfil-;i) ribznucleas3, st-yuckrcre - f’~:qckic;n studies on (Z.cslF) as- 

partate transcarbemyl.ase: and extensive studies 
-- 

011 t,he dlVeI-Cpri?SIIt Or” prgcedures 
for the sequential degradation of peptides and pr83tzFns. Thus the analyzer is 
heavil-y used by a number 02' pecp1.e working cn severa.!_ projects. The anal.ysis 
of the chromatogrsms obtained from the amino acici anal.yzer is laborious and 
tedious when done by hand. Thus ACBE, in conjunction with Some other autoztic 
equipment, has been adapted to make these analyses fast, accurate, an6 depynd - 

able. The peaks on the chrornatograms ETe either measured auto!n?tiCally (by 
an integ?,ator attached to the analyzer) or, if necessary, meztsured by hand. 
This data is then fed into an ACME program ('AAanal"), which then processes 
the data. The features of the program include the followins: 

a. The inF-,ut may be either H-W (h anl measured) or I (automatically in- -I 
tegrated) data. 

b. Either the most recently determined set of constants normellzntLon 
factors for each peak cf t'he ch~~~xnaiograx or the average of the last tzx sets 
(stored in the computer) may be used. 

c. The progr2.m determines tine total weight of the sample analy~c?l. 

5’: 



Second typo: ACNE: is being use3 t,Q create ulti-aviol.et difference specti-a fr~Om 

model co!llp8s-unds to simdzte spectra genzreied on studies of the mechanism of 

action oi' the catalyiic subunit of aspart~te t?-tinscal-bal~~ilase. The sixdies have 
not progressed far enough to exialua'ie therir effcctivenzss, but the outlook is 
good that this application w5ll. prove meaningful and enlightening in the system 
bejng studied. Such a simulatj.on study with model cOrnpounds could not be un13cr- 
taken in any systematic way without access to a computer. 
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PROAXT DESCRIPTION 3_1/: /\;L;';l l?i'C 

CApproxitx!!e!y 300 wordsi 
The adrenal gland is involved in the response to stress. In the newborn rat, 

there is a brief period of poor response to stress by the adrenal gland. As one 
parameter, ~2 are measuring the capacity of the adrenal gland to synthesize steroid 
hormones. 

From the glands of newborn rats of a particular age group we prepare an enzyme 
system that catalyzes the conversion of cholesterol to pregnenolone, the hormone 
precursor. The rate of this conversion is an indicator of the amount of enzyme 
present in the glands0 L/e follow the rate of conversion by using cholesterol labeled 
with two different r;!dioactive isotopes and calculating the change in isotope ratio+ 
From each incubation more than ten samples are withdrak/n, counted in duplicate for 
the two isotopes and recounted with a radioactive standard. Thus, about 100 different 
counts are generated L./i th each incubation. 

We use ACME to compute the ratio of the two isotopes for each sample (by averaging 
dupl icate counts and correcting for overlapping counts) and to store these results 
along with other information about the incubation. Various other programs are used 
to work on the information stored in the data file and to produce the rate of enzymatic 
conversion by fitting the best line through the experimental points and by determining 
the slope and its confidence interval : All this derived information is stored in 
another data file. To date over 12.5 incubations ranging over the ages of 1 to 46 
days have been carried out and treated in this manner. The project was started in 
Oct. 1367. 

All the information of a set of similar experiments has been retrieved, and a 
significant pattern of development of the enzyme system has been discerned. Anothe t 
program analyzes the entire set of experiments and generates a mathematical function 
that describes the pattern of development. This developmental pattern of the enzyme 
system was found to correlate closely with the pattern of stress responsiveness 
described for the adrenal gland of the neonatal rat. A report of these findings 
has been submitied for publication in Science (1968). --- 



Our project is to develop a control system for in artificial hearL. The technique. 
will be to telemeter out blood pressure and flow information from an expcrimrtntal 
animal whose heart has been denervated by cardiac autotransplantation, The data 
will be analyzed and reduced on the 3G0/50. A mathematical model will. then be 
built which will simulate the data. This model will form a comparison model to the 
live animal which will then form the trajectory for a controller. A mathematical 
model will be built into a real time computer such that the heart rake of this 
animal will be conLroll.ed according to the model and according to the biolog,ic 
stress. 

Calculations done are blood volume, renal plasma flow, cardiac output and Fournier 
analyses. 

We are also investigating the rhythmic characteristics of arrllythnics vsi.ng large 
volumes of interbeat intervals to characterize the populations. 
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P R O jE - Y -  ,-JE S C ;:< !T~ - f~ O i:?  

This  pro ject  title  was  u s e d  fo r : 

1. L e a r n i n g  h o w  to  c o d e  in  A c m e /P i. 

2 . S ta tistica l  eva lua tio n  o f th e  re la t ionsh ip  b e tween  a n te m o r te m  a n d  p o s tm o r te m  
va lues  o f electrolytes in  s e r u m  a n d  with p o s tm o r te m  spec imens  o f v i t reus a n d  se rebro -  
sp ina l  flu ids.  W h j- le w e  w e r e  a b l e  to  c o n fir, th e  s e m i - q u a n tita tive  find ings  o f 
ear l ie r  a u thors,  o u r  expec ta tio n  o f b e i n g  a b l e  to  q u a n ta te  a n te m o r te m  s e r u m  electrolyte 
c o n c e n trat ions was  n o t a tta i n e d . S u b s ta n tia l  u s e  o f A c m e  sta tistica l  s u b r o u tin e s  
was  m a d e  to  sho i+  th e  i n d e p e n d a n c e  o f a n te n o r te m  a n d  p o s tm o r te m  va lues  wi th in accep ta b l e  
r a n g e . 

3 . L a s e r  m ic roprobe  analys is  o f s ing le  cells. It was  d e c i d e d  to  o rgan i ze  d a ta  in  
th e  fo r m  o f scatter d i a g r a m s  a n d  plots. It was  n o t c l -ear  wh ich  pa ra rze ters  w e r e  o f 
substant ia l  i m p o r ta n c e  in  o b ta in ing  "accurate"  results. Fu r th e r m o r e , resul ts 
subject ively assessed  as  a b e r r a n t h a d  b e e n  re jected,  l ead ing  to  non-corsec t ion  o f 
m ic roprobe  system d e fects th o u g h  qu i te  g o o d  results. 

By  in t roduc ing  r a w  d a ta  into th e  c o m p u te r , a  b e tte r  s a m p l e  o f m ic roprobe  o u tp u t 
was  o b ta i n e d , a n d  g raph ica l  analys is  certainly assisted in  esc lud ing  sox s u p p o s e d  
inter-re lat ionships,  b e tween  laser  o u tp u t a n d  pint '  d i f ference fo r  e x a m ;)le. In  th is  
way  th e  d e v e l o p m e n t o f a n  e fficie n t m ic roprobe  h a s  b e e n  acce lerated.  Init ial. p r o g - C a n - -  
m ing  o f a  2 4 7 1  o u tp u t scatter d i a g r a m  was  tim e  c o n s u m i n g  a n d  a  r u n  cost a b o u t 1 5 0  p a g e L z  
m inutes fo r  1 0  d a ta  p o i n ts. S u b s e q u e n tly th e  p r o g r a m  h a s  b e e n  i r iprover!  to  w h e r e  2 0 9  
d a ta  p o i n ts wi th the i r  m e a n  a n d  sta n d a r d  dev ia t ion  p e r  X  l ine a r e  p lot ted fo r  5 0  p a g e  
m inutes. Use  o f th is later  p r o g r a m  is pro ject  laser  h a s  saved  a n  est imate:  g r e a te r  
th a n  1 0 ,0 0 0  p a g e  m inutes \ille n  c o n l p a r e d  to  th e  cost fo r  or ig ina l  scatter dia;;rai, l  p rog ra i :'. 
T h e  e ffect 0 2  o rgen ic  m a trix in  p l a s m a  a n d  self a b s o r p tio n  o n  cat ion detem3.nat j .ons is 
n o w  c leare-C . 

E ffect o f cxygen c o n c e n trat ion o n  exfo l ia ted b r o n c :lin l  ep i thel in l  cells. Fcrc 
th e  d a ta  h a d  g r e a te r  var iance  th a n  e v e n  in  th e  electrolyte conccntrat - ion p :-oj,ect, 
S r n o o th inZ  r o u tin e s  a n d  t r i gonometric in terpolat : ion V a s  pei: for i :1:?d. Tl ie.  re;t~! ts i.:crc: 



ambiguous. 

54 



_-._-._ - ____._._Y__.,,__ - .__.... --._-___- -_-- -_ _..__-_ - -.---- -.a-.-- _-. ..-- _I_ ._._^, -^..“----..-- -.._ _ 1._-1---.--.1------ 

PROJECT DESCRIP-TIOI\J 

(Approxir,ale!y 300 words) 

KETEE I VAL OF AUTOP’YY DATA AbiG t;OSP i TAL RECORDS FRCil?l VAR I OUS FARAI4E’CEf:S. 

PR0GRRi.i \;I LL BE SU ITAULE FC;R USE BY SECRETARIAL STAFF I ;ISERT I Of\’ OF DATA 

CASES NILL UE AVAILELE. 



The Ve-tcrans Administration Cooperative Anzzlgcsic Study is a cooperative clinical 
pharmacological study in five VA Hospitals, It has the following aims: 

A. To evaluate compounds now in use for analgesic and sedative activity, 
and to verify under controlled conditions the claims for efficacy and side 
effect liability. 

C. To investigate the methodologic problciils by USC of modern computers and 
statistics, 

D. To s2.imulate new research into the area of analgesic and sedative eval- 
Llati031, and to pl:ovide a framwork for the teaching of clinical ph2i~~:lCLC01.0~~ 

within the Dcpar-trnent of Anesthesia. 

This study is conducted by the Anesthesia Section of the various involved Vctcrans 
Administration Hospitals under the direction of the Chief of Anesthesia and assisted 
by NUrsc! Observers, The NUTSC? O'uscrver has been trained in the standard method of 
patient interview for subjective and objective pain eval~~ntjon in paticn.ts, and 

for follovn~p and interviews for nighttime seclatio~.. The study is ori.entcd to PO&- 
operative su~~g:icnl patients and patients in whom chl*oni.c pain is a pi*oble:lr!, or in 
patients with chronic hospital care requiring night-Lims scci2,tion. Double blind 
crossover techniques arc used, except v:hen close ranging is cionc . ~Jedlcai; Il.OilS flrC 

prepared in id~ntic~a~ll~y--npIJznring form, randomized and n:wberecl serially p Patj.cri-i:s 
arc selcctecl accorc!in~ to prescribed nicthods and cl‘.n ~~~~Stioned for efficacy and side 
tZffeCl;S. 



Protocols 2nd foriirs for co11 ectioil and n!anngwent have been deviseci . The data 
is collected from al.1 the hospitals at the data collection center here in 
Palo AIto VA llospital and is inputccl clircetl>. tll~.~~qyh the 27-41 Terminnl to 
the k111e SystC%r at S-t:IJlCOl'd. Data is ~Y~~C~~~llcl~lif2Cl j~!ai~ccli.ntcl.y up031 entry 
into the system nxtl c~roxhccliing rcpoi-ts arc: rcclistr-il~:~tecl to the partici- 
pating institutio;ls. At the present iill:e, 0x1- data file includes programs 
for errorchccking our data, analyzing fo_* mc:ms , analysis of variance and 
potency, confidcx~cc curves and 0rthogon:~I corxparisons . In addition, we are 
contemplating the use of additional programs which \;:ill use the linear hypo- 
thesis for obtaining relative potencies in those studies where order effects 
are important . 

Subsequent mcthodologic studies will be made 1mch easier by immediate turn- 

around and storage capabilities of the 360/50. In addition, we plan to use 
our date for historicaL controls using Bayesian theor-ies of statistics and 
eventually hope to have output of pat:ien-t histories from the data inputed oil 
the computer ~O~-IIE . 
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PR0:iEC-T Di’:Sc;F:!F‘-~l9:; 

(Apgroii;r:at2!), 300 ~~~o;#_isl 

Two conlputat1.on activities concerning the relationship betwen the 

electrical behnviox, of single intracellular slow potentials and si;nul- 

tancously recorded maci-opotentials (EtiG) in a hulran subject \!er-e pursued. 

Dr. Frank FIox.ell, Chairmn, r)epx+~;nnnt of Keurolcgy pro-zided the data. 

In one, tr~ansfer function and coherence function cozputations 3dele 

perfomzd usin the intracellular data as input data and the EEG as 

output data. Tne objective was to reconcile Dr. Ross Adey's (UCLA) 

contentions that there was no significant coherence bctuecn the intra- 

cellular slow potentials and the EEG and Dr. Llorrell's dcaonstration of 

significant coherence between particular EEG waw complexes and intra- 

cellular potentials. (Reference in 1966 Intensive Study Program of the 

Neurosciences I?esearch Prozran, Rockefeller Univ. Press 1967). The 

corqx~tational results achieved demonstrated that the relationship betwen 

the intraccllula~~ potential and the EL,; was linear and ti:ne varying. 

This result is cmpstable with both the Adqr and ?,?orrell fipdi.r.;;s and 

recc::;cil.cc th2 t;io points of *fliE;,:. (?hL re..L;l-is. T,;<;;.Q c';-.'" i- _ \ ~.L.Lt!I.cz~;f~r? i:r 



results suggest that EXG records can be synthesized arbitrarily well by 

this means. The computational results therefore suggest that what 

happens at any instan-t in the macropotential (synchronous behavior) is 

duplicated throughout the time course of the individual cell intracellular~ 

potential. In effect therefore, at least unde:~ the ci.rcumstances exa!;?ined, 

it appears that the macropotential can be i.ntelpreted as being primaJ,ily 

due to the s;unmation or average of the intr~acellu1a.r potentials within 

the field of the macroprobe. Additional experimental and conipu-tational 

studies are conte:nplated to further understand this phenownon. 

In both cases, the investigation could not be conducted without 

the use of large scale digital computations. 



I 

Pilot Anal.ys:is of Case Records of Adrenlectornjr for Storage, Analysis, and Review. 
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Aj$()lJ~JJ- OF RE.$OlJ::CE US,L\GE 

ACME is used for general labomt.ory computa~tions of several kinds, 
primarily those in which exhaustive calculations are required following 
expwinients of several days’ duration. These uses are all in conmction rvith 
project Biochemical &Iechnnisms in Drug Addiction, supported by NMII. 
Statistical packages are also used routinely. Some of the studies concern 
drug-~inclucccl activity of mice, ineasuvecl in ph0toelcctric couilter cages at 
successive drug injections. Other studies i.nro!ve tissue clistribution of 
radioactive levorphnnol in the mouse. Yet other studies concern lsinding 
of radioactive 1evoq)hanol under various conclitions t:o subcellular fractions 
of mouse brain homogenates. 

ACME is also usecl for miscellmeous purposes in connection n-it11 
graduate student training; a number of stuclent projects are handled on this 
same project account. 
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PROJECT QEScRfF-l-~i!i;! 

~Approxin:ateIy 300 words) 
Our laboratory is enF ,ag.ed in quantitative studies on ir.;ml;noglobul.ins in antibody 

in 
production/mice. ACNE has been used to calcu.late inr:iunop,J.obul~.n levels from ra:I: 

data obtaincci in experiments, to predict inxunoglobulin levels fros theoretical. 

curves 9 to cal.culate geometric moans for aatibody assays and operations to convert 

to use ACtlE to keep track of j.ndTvidual histories of thousands of mice I-:;aintair:ed 

in this laboratory, The program to draw pzdigrec charts for a11 of the inbred 

strains is already in operation. Other prograins to study the im,w~ologic history 

are in process of preparation. It is hoped that programs will be developed to 

make information retrieval for antisera testing easier 2nd quicker. 
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This pro 

cyc lic  Krar)hs 

jcct  cons 

to allow 

sts mainly of pro,f7rpms for thFj analysis of 

the enumcr?tion of the rin,? structuros of 

chcnistry. Prwrams anzlizc4 tbr trivalent cyc lic  graphs. 

ThP main ot>_icctivps at-p to indicatrl all the possible p;rapbs, 

isomorphisris of superficially diffcrr)nt przp!ls, symnrtrics \~,ithin 

a rrc7pb, ratinn;ll df?scriotion of cat!- item, ration?1 orrlct-inx of 

the prapbs, rational numF,erinFr of the vertices and pstbs and 

compact, cnrlput;)hlP notation for r?~cI- feature. 

Fach prsp5 is  rcorescntpd as 2 f’ai:li lton Circuit projcctcd 

n the bounr!ary of c7 rr\Eular golypon k:ith I! vertices. 

oininp these t' vertices and I'/2 cborT1s, s incr each vpt-tc!-,r, is  

rivalrnt. Tbr locations of these chords pt-e spcc ific r l hy 

/2 cbaractcrs. 



This pro-jpct contains the statistical and miscrlleanous 
proyt-ams use by the Cenctics Repartment. 

Statictical prolrr;!ms: ccnrr21 statistical analysis for tt-p 
calculations of sum, rIpan, standarr! drviztion, tbc analysis 0-F 
variance, cbisnu?rcand probability oF cbisclu,zrn distributio;7, 
correlation and rcprcssion ar??lysis, t'hf? rlC!t’i‘i,7 1 distribution 
with the same mpan aprf s's;indar:i deviation for fitting a curve. 

Plnttinp Drocraws: Plot bar eranh in 100 positions, plot oG 
pcrcentaE:Ft distribution, plot by function scaled to the ranE;e 
of 0 to 100, plot of nultivalucrl function allows the choice 
and suprrsition of several chFr2cters. Flap; i 5 i ns F r tt>d 0 n the 
chart v/hen underflw~ or overflow occured. 

SortinP proprams: Sorti~,~ a vector in ascending: order, sort array 
and alphabetical inFormations. 
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PROJECT DESCRIP-I-iOi:l 

(Approximately 300 words) 



Genetics 
I 
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A 
d 

program for i nfornatior 
isplay.. Proprc?ms work w 

(AP 

retrieval interfac inr wi tb the Sanders 720 
th multiple fi les. Files is created by 

propram and store on disk. 

ProP;t-r?i,i is cal lcri in t)y I ?,‘?I” 2741 terrii rl;ll thru ArIlF. p,ftcr tllc cw:- 
pi lation by ,4r\rtlrT, the excut ion of tbc pro~rranl is i ni ti c?tcd on tbc 
tr!rminal, al 1 the conimuni cstior to and from the cordr)utPr i s t u r n P :I 
over to Szndprs 720 display via the dis!>lay keyboard. 

Propram fpa turcs thp opt ion o.;i v/or-ki np YIP th any f i 1 CS, al so provi dcs 
selection 0” thP follnwinp actions - create nc\J file, 3ddifion of 
records to the Cxistinp files, alter content of any record, delete 
or insert rccorrls, listing Amy portion of the cxistinp file and 
search for key words in the f i lc. P.ftcr each sclcction is proccsscd 
user has ontion of rcrunnin,p the propram without rpcompi 1 ing. 
blhi lc? execution is in progress, in sddi tion of the information displayed 
on the scope, a 1 ist of options and selections is prinic-irl on thr 1Zr! 
27111 terminal to kc?ep track of what has been dons dur i n,q each run. 



Section Ill.-C 

INDIViDUAL USER PROJECT DESCR!liTiON 
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PROJECT DESCRIPTION 

(Approximately 300 words) 

The computer has been used to provide various ~uppo’rt funct:j.ons for reseai:ch 
in the az‘ca of EXSS spectral microanalysis of organic materic?ls. The mass 
anectrcz~e?:cr is run in either of two different modes. The da.tn dcriwd 
while running in one of these modes fs tr3nsmittcd 3ctoFlatically to the 
ACME system for storage. The other mode requires operator participat<nn in 
the transmission. 

The scored data is su'ajcctcd to 3 variety of in'i.ei‘pri:tative manipulntioas, Yn 
one ruiliiing I;? dc the mass peak locations are qu3d?nticzlly relnted to the 
real running tin2 pnrsncter. Linearization of the Iw.cs pezik displaccxxnt 
has been performed with the 3id 05 the computer thus siqlify-itlg the 
Identification of individual peaks. 

A coraputcr driven tele-vision uait has been used trJ fncil.itate the visual 
coinparison of pciirs of m3ss spectra. Th* unit incorporates a manual control 
that positions a spot on the screen. The coordinate of the spot location 
may be entered into the coz;)~ter by activation of a sxitch. The basic 
display form,rt for the progra;n consists of a central area surrounded by 3 
marg$.nal pattern of zo;nc3s. A wide selection of program decision,?, can br 
made in prograx execuzicn by directing the spot to different zoilcs. 
This ElexibiLity rnab1c.r sclcction,for exa:.ilple, of the sp'ectra (idencificd 
by f13.c nuabczs) to be d5qlayed for each spe,ctreini; the nor~mlA.x2tson to 
be used in the peak height d;spl.zy; the idcntificntion of the I~~SS nvxbars 
associntcd with vari.ous pedcs, etc. 



Consultant and programmer. Programs written so far include 2 sc2t'i.e~ 
plotting routine which plots as many different sets of data as is 

desired on one graph using a different SJT'K!~ for each plot; arl*ay size 
checking procedu-f%es for approximately 35 statistical su-t3ro~.ti.nes tc: 
keep users fyom ~rriting over the system; and s:?.ny!le prOgra!flS TOr 22 
ACE pitblication vrhic'n into-educes the I?S:Y xer LO AC61%. 
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p R O .!E C ;‘ _ n E S C R i p -fi Q ;J  

W e  a re  m e a s u r i n g  s i l w l ta n e o u s l y  th e  ra te  o f s o d i u m  tra n s p o rt a n d  
th e  ra te  o f C O 2  p ro d u c ti o n  b y  th e  u r i n a ry  b l a d d e r o f th e  to a d . R a te  
o f s o d i u m  tra n s p o rt i s  m e a s u re d  a s  th e  s h o rt c i rc u i t c u rre n t. R a te  
o f C O 2  p ro d u c ti o n  i s  m e a s u re d  a s  th e  ra te  o f d e c re a s e  i n  c o n d u c ti v i ty  
o f a  d i l u te  N a O H  s o l u ti o n  a s  C O 2  i s  tra p p e d . o u tp u ts  p ro p o rti o n a l  
to  e a c h  m e a s u re  a re  re c o rd e d  o n  a  d u a l  c h a n n e l  O v a r i a n  re c o rd e r. 

T h e  c o m p u te r i s  u s e d  to  fa c i l i ta te  "c o n ti n u o u s " (4  m i n u te  i n te r-  
v a l )  c o m p a r i s o n  o f th e  tw o  v a r i a b l e s . G y  m e a n s  o f th e  c o m p u te r 
w e  c a l c u l a te  (1 )  ra te  o f C O 2  p ro d u c ti o n  fro m  c h a n g e  i n  c o n d u c ti -  
v i ty  (n o t a  p ro p o rti o n a l  fa c to r); (2 )  ra ti o  o f s h o rt c i rc u i t 
c u rre n t to  ra te  o f C O 2  p ro d u c ti o n  a )  a t e a c h  4  m i n u te  i n te rv a l , 
b )  a s  i n c re m e n ts  fo l l o w i n g  c h a n g e  o f ra te  b y  a d d i n g  v a r i a b l e s  
(h o rm o n e s , s u b s tra te s , d ru g s ), e x p re s s e d  a s  a b g o l u te  n u m b e rs  a n d  
a s  p e rc e n ta g e  c h a n g e . W e  c a n  th u s  c o m p a re  c h a n g e s  i n  m e ta b o l i s m  
to  c h a n g e s  i n  s o d i u m  tra n s p o rt to  s e e  h o w  th e y  i n te rre l a te . In  
p a rti c u l a r  W C  a re  s tu d y i n g  w h i c h  c h a n g e s  fi rs t i n  d i ffe re n t s i u ta -  
ti o n s  a n d  th e  d i ffe re n t ra ti o s  o b ta i n e d  i n  d i ffe re n t s i tu a ti o n s . 


